Silk--a new substrate for UDP-d-xylose:proteoglycan core protein beta-D-xylosyltransferase.
The formation of most connective tissue polysaccharides is initiated by transfer of D-xylose from UDP-D-xylose to specific serine residues in the core proteins of the putative proteoglycans. The substrate specificity of the xylosyltransferase catalyzing this reaction has not yet been examined in detail, but it appears that a -Ser-Gly- pair is an essential part of the substrate structure. Since the preparation of the known acceptors (e.g., Smith-degraded or HF-treated cartilage proteoglycan) involves a substantial effort, we have searched for readily available proteins with the -Ser-Gly-sequence, which might serve as alternative substrates. In the present work, it was found that silk fibroin from Bombyx mori, which consists, in large part, of the repeating hexapeptide, Ser-Gly-Ala-Gly-Ala-Gly, is an excellent substrate for the xylosyltransferase from embryonic chick cartilage. Pieces of silk were used directly in the reaction mixtures, and [14C]xylose transferred from UDP-D-[14C]xylose was measured by liquid scintillation spectrometry after rinsing the silk in 1 M NaCl and water. Substantially greater incorporation was observed with preparations of silk or fibroin which had been dissolved in 60% LiSCN and subsequently dialyzed exhaustively or diluted appropriately. Under standard reaction conditions, the Vmax for fibroin was 531 pmol/h/mg enzyme protein, as compared to 223 pmol/h/mg for Smith-degraded proteoglycan. Km values were 182 mg/liter (fibroin) and 143 mg/liter (Smith-degraded proteoglycan). The product of [14C]xylose transfer to silk was alkali labile, and [14C]xylitol was formed when [14C]xylosylsilk was treated with borohydride in alkali. Proteolytic digestion with papain, Pronase, leucine aminopeptidase, and carboxypeptidase A yielded a radioactive product which was identified as [14C]xylosylserine by electrophoresis and chromatography. The identity of the isolated [14C]xylosylserine was further supported by its resistance to treatment with alkali (0.5 M KOH; 100 degrees C; 8 h) and by acid hydrolysis which yielded [14C]xylose. Tryptic and chymotryptic fragments from fibroin were also good xylose acceptors and had Vmax values 60-70% of that observed for the intact protein. Substantial acceptor activity was displayed also by the sericin fraction of silk and by the silk sequence hexapeptide. Ser-Gly-Ala-Gly-Ala-Gly; the latter had a Vmax value close to 20% of that of intact fibroin.